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PREDICTING ACADEMIC SUCCESS AT THE U.S. NAVAL POSTGRADUATE SCHOOL
Abstract
Five Naval Academy course standings have been evaluated for their
effectiveness in adding to the prediction of quality-point ratios .at the
Naval Postgraduate School obtainable fram the experimental tests developed
for the School by the Educational Testing Service. Five groups of students
were included in the study: first-year students tested in 1948, second-year
students tested in 1948, first-year students tested in 1949, second-year stu-
dents tested in 1949, and first-year students tested in 1950.
For every one of the groups, the course standings added to the effec-
tiveness of the tests alone, raising the multiple correlation by at least
several points. In four out of five groups, the course standing found to be
the one to make this added contribution to validity was that in Marine Engi-
neering.
It. was recommended that in choosing students for admission to the
School, the course standing in Marine Engineering be given equal. relative
weight to that given to the score on the selection test.
EFFECTIVENESS CJ.F NAVAL ACADEMY DEPARTMENTAL STANDINGS FOR
PREDICTING ACADEMIC SUCCESS AT THE U.s. NAVAL POSTGRADUATE SCHOOL
Introduction
The suggestion that a study be made of the effectiveness with which
standings in various departments at the Naval Academy would predict later
academic suocess at the U.S. Naval Postgraduate Sohool was made by the late
Dr. Everett G. Brundage, Chief of the Classification and Field Research Branch,
Research Division, Bureau of Naval Personnel, in a conference at the Postgradu-
ate School held in June, 1950. The purpose of this conference was to discuss
plans for further research on the selection of officers to attend the School.
Persons in attendanoe included the then Superintendent, AdJniral Spanagel; the
Assistant Superintendent, Captain H. T. Walsh; Dr. Roy Glasgow, Academic Dean;
Dr. Brundage; Mr. Sidney Friedman, also of BuPers; Dr. John T.. Wilson of the
Personnel and Training Branch, Office of Naval Research; and the author of
this report.
A proposal for such a study of the departmental standings was subse-
quently prepared by the research staff of the Educational Testing Service,
and. a contract was entered into with the Bureau of Naval Personnel for carrying
out the study.
Procedure
As a part of the experimental testing programs carried out at the School
in 1948, 1949, and 1950, each officer then beginning his course at the School
filled out a record blank which included statements regarding college attended.
These statements permitted ready identification of Naval Academy graduates
among the Postgraduate School groups, and indicated the years of attendance
at the Academy.
The Naval AcadeIllY' Annual Refiister was then used to secure for each
individual five class standings:
1. Completed oourse (all four years)
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2. Ordnance and gunnery (last year)
3. Marine engineering (last year)
4. Electrical engineering (last year)
5. Mathematics (second year)
The Ann.u~ Resister states the rank of each individual in each of the above
(among other) areas. A man's rank is his relative standing in his class. Thus,
a member of the Class of 1949, including 791 men, might be shown to be 5th
highest in Marine Engineering for his last year at the Naval Academy.
The standings in the various departments and in the completed course
were re-expressed in terms of normal curve deviations on a scale which for the
entire class would have had a mean of 50 and a standard deviation of 10. (For
the small group from any particular Naval Academy class who entered the Post-
graduate School, the mean and standard deviation naturally differed appreciably
f'rom the whole -group values of 50 and 10, the mean usually be ing higher than
"-
50 and the standard deviation amaller than 10.)
Of the 145 officers who ha.d entered the Postgraduate School in 1948
and had been given the tests in July of that year, 88 were Naval Academy
graduates. Of these, 74 continued on for a second year at the Postgraduate
School itself. (Others continued Postgraduate tra.ining at civilian institu-
tions.) The number continuing on for a third year at the Postgraduate School
was too small to justify correlational analysis.
In 1949 there were 126 officers who entered the School and were given
the second experimental test battery. Of these, 70 were Naval Academy gradu-
ates. Sixty continued on for a second year at the Postgraduate School itself.
In 1950 there were 158 men given the tests on entering the School who completed
the first two terms of their first year. Of these, 72 were Naval Academy
graduates.
Thus five· groups in all were employed in the study. For each of these
groups, tables of intercorrelations among the five converted standings at the
Naval Academy, scores on the tests previously shown most valid for predicting
Postgraduate School grade-point ratios, and quality-point ratios for the first
-3-
or second year, depending on the group studied, were computed.*
The technique developed by Horst for selecting predictive varia.bles and
approximating regression weights was then applied twice: first, to each com-
plete matrix of correlations just described, and second, to the correlations
among the experimental tests and their validities for predicting the quality-
point ratio criterion. This procedure was employed so as to determine what
would be the most effective combination of test scores and departmental stand-
ings, and the relative weight (i.e., importanoe) to attach to each; and further
to permit comparisons of the effeotiveness of the tests--Academy standings
combination with the effectiveness of tests alone.
Results of the Analyses
Tables 1-5 at the end of this report contain the intercorrelations
among converted departmental or course standings and scores on the experimental
tests together with the validity coefficients of these variables for predicting
quality-point ratio for the particular group concerned.
Group 1: 1948z first year. From examination of Table 1 several points
become evident. All. of the five converted standings and all of these tests
correlate significantly with the criterion. The best single predictor is the
score on the Achievement Test in Mathematics. Naval Academy standings in
Mathematics, Electrical Engineering, Marine Engineering, and the Completed
Course, and the score on the Intermediate Mathematics Test all also have corre-
lations of .60 or over with the criterion of quality-point ratio.
The best-weighted combination of standings and tests would give a
multiple correlation of .80 With the criterion. The weights to be applied to
*Since only two Naval Academy graduates who entered the School in the
summer of 1948 later were dropped from the Postgraduate School because of
academic deficiency, it was not possible to carry out studies of the effec-
tiveness of converted Naval Academy standings for predicting the criterion of
continuation vs. drop-out at the Postgraduate School.
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converted standings and raw test scores are as indicated:
Marine Engineering (last yea.r) .036 (4)
Electrical Engineering (last Y13~) .009 (1)
Engineering Achievement Test in Mathematics .043 (5)
G.R.E. Advanced Test in Engineering .015 (2)
Intermediate Mathematics .0;2 (3)
In parentheses at the right are shown unit weights which will closely appt'oxi-
mate the result to be achieved using the decimal weights. The most imllortant
contributors to the prediction are seen to be the score on the Engineering
Achievement Test, the standing in Marine Engineering, and the score on the
Intermediate Mathematics Test.





combination of tests was found to be .76.
When tests alone are considered, the best-weighted combination consists
following, with raw-score weights as indicated:
Engineering Achievement Test in Mathematics




Group 2: 1948, second year. Comparison of the two right-hand columns
of T.able 2 shows that the drops in test validity from first to second year are
paralleled by drops in validities of Naval Academy standings. The standings
~onsistently have correlations in the .30's with quality-point ratios at the
Postgraduate School, and are on the average as valid as the most highly pre-
dictive test, the Achievement Test in Mathematics.
When Horst's procedure was applied, it was found that the best-weighted
combination of tests and standings for predicting second-year grade-point
averages was:
Marine Engineering (last year) .029 (1)
G.R.E 0 Advanced Test· in Engineering .022 (1)
Weighting the standing in Marine Engineering equally with the score on the
test'would yield a result closely approximating thai; from. using the dec:imal
weights. The multiple correlation of the combination of standings and. test
scores with the second-year Q.P.R. criterion was .40.
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When tests alone were considered, it was found that no other test added
to the predictiveness of the G.R.E. Engineering Test for this partioular group
and criterion. Hence the validity to be obtained fratn tests alone is estima'ted
as .35, the correla.tion observed between scores on the G.R.E. Engineering Test
and second-year quality-point ratios.
Group 3: 1949.9 first y!ar. For this group the best predictor was foUnd
to be the standing in Marine Engineering, which had a correlation of .67 with
first-year quality-point ratios (see Ta.ble 3). The best-weighted combination
of converted standings and test scores was found to consist of:
Marine EIigineering (last year) •088 (2)
Mathematics Aptit'Ud~.038 (1)
Use of the weights in parentheses Would closely approximate results obtained
from the decimaJ. weights. The multiple correlation obbadned from the beat -'
weighted combination of Marine Engineering standing and score on the Mathe-
niatics Aptitude Test was .67.




For this combination the multiple correlation was .55.
(1)
(2 )
Group 4:' 1949, second year (first two terms). From Table 4 it is seen
that the drops in validities experienoed :from first to second year with the 1948. ~
group was paralleled by drops in validities (both for tests and for depa.rtmental
standing) for the 19~'9 group, though the 1949 deoreases were smaller than those
for 1948.
The best oombination of standings and tests was found by Horst's pro-
cedure to be:
Marine Engineering .074 (2 )
Advanced Mathematics .036 (r)
The mUltiple oorrelation obtained from this oombination of standing in Marine
Engineering and soore on the Advanced Mathematics Test was found to be .51.
This is a somewhat better prediction of seoond-year grades than was obtained
with the 1948 second-year group.
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When tests alone were considered, the best combination was found to
oonsist of
Reading Comprehension .034 (1)
Advanced Mathematics .062 (2J
This combination .yielded a multiple correlation of .42 with the criterion of
qUality-point ratios for the first two terms of the second year of academic work.
Group 5: 1950, first year (first two terms). In Table 5 are presented
the results for the final group for which data were available, the group entering
the School in August 1950. By application of Horst's procedure, the best-
weighted combination of standings and tests was found to be
Completed Course .062 (.3)
Advanced Mathematics .068 (3)
Interpretation of Scientific Data .041 (2)
(Once again the numbers in parentheses at the far right are integers which will
give a close approximation to the results obtained by using the most precise
raw-score regression weights shown in decimal form.)
This combination of standing in Completed Course and scores on the Ad-
vanced Mathematics and Interpretation of Scientific Data tests was found to give
a multiple correlation of .71 with the criterion of quality-point ratio for the
first two terms of the first academic year.
When only tests "Tere considered, the best-weighted combination for pre-
dicting the quality-point ratio was found to be
Advanced Mathematics .082 (5)
Experimental Science .048 (.3)
Interpretation of Scientific Data .049 (.3)
There was found to be a multiple correlation of .64 between the above-weighted
combination of test scores and the Q.P.R. -criterion.
Summary and Conclusions
When the predictive effectiveness of combinations of converted Naval
Academy course standings and test scores was compared with combinations of
test scores alone for five groups of Postgraduate School students, it was found
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that in every oase the predictability of Postgraduate School quality-point
ratios was increased by using departmental standings in combination with test
soores. The table below presents a summary of the multiple correlations for
tests plus standings as compared with tests alone.
Group Standings Testsand Tests Alone
1. 1948 1st Year .80 .76
2. 1948 2nd Year .40 .35
3. 1949 1st Year .67 .55
4. 1949 2nd Year ·51 .42
5· 1950 1st Year .71 .64
It will be noticed that the multiple oorrelations reported here for
tests alone, based only on Naval Academy graduates~ are consistently lower
than those for the entire groups tested. (Referenoes: reports to the Super-
intendent dated April 1949, November 1949, May 1950, August 1950, April 1951,
and May 1951.) At least in part, this is due to the fact that the students
who are Naval Aoademy graduates generally are a superior group, having higher
mean soores and lower standard deviations than the whole group of Postgraduate
School students. However, this point does not lessen the importance of' the
main finding that Naval Academy standings do add to the prediction obtainable
from the t-ests alone.
Since for four out of five of the analyses reported above the standing
in Marine Engineering was the one wh:i,ch added to the effectiveness of the
tests, and Which, furthermore, usually entered into the combination 'W'ith a
relatively high weight, it seems logical to conclude that in the process of
selecting students for the School the standings in Marine Engineering should
be oonsidered in addition to test soores for those applicants who are graduates
of the Naval Academy.
The regression weights for the several groups vary someWhat, but it
seems reasonable to recommend that converted standing in Marine Engineering
be given about the same relative weight as is given to score on the selection
test in the prooess of ohoosing students for the Naval Postgraduate School.
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TABLE 1
Correlations A..""Ilong Converted Naval Academy Standings,
Test Scoxes, and Quality-Point Ratios
for First-Year Group, 1948
(N = 88)
1st
1 2 3 4 5 6 7 8 9 10 11 Yr.
QPR
1. Completed Course .81 .85 .70 .79 .47 .45 .42 ·51 .49 .49 .60
2. Ordnance & Gunnery .81 .76 .62 .50 .30 .28 .26 .41 .32 .32 .49
3. Marine Engineering .85 .76 .72 .65 .41 .42 .38 .47 .45 .4:i, .62
4. Electrical Engineering .70 .62 .72 .66 ·53 .45 .45 .48 .39 .38 .66
5· Mathematics .79 .50 .65 .66 ·59 ·51 .50 .43 ·51 .58 .66
6. Math. Achievement Test .47 .30 .41 .53 ·59 .58 .49 .42 ·57 .60 .68
7. Physics SA Test .45 .28 .42 .45 .51 .58 .73 .41 ·53 .67 ·57
8. GRE Engineering Test .42 .26 .38 .45 .50 .49 .73 .38 .44 .52 .58
9. Reading Comprehension .51 .41 .47 .48 .43 .42 .41 .38 ·53 .54 .52
10. Mathematics Aptitude .49 .32 .45 .39 ·51 .57 ·53 .44 .53 .66 .55
11. Intermediate Math. .49 .32 .41 .38 .58 .60 .67 .52 .54 .66 .62
Mean 58.8 56.2 58.0 56.8 59.0 23.9 33.9 34.7 19.029.1 17.8 2.0
Standard Deviation 7.1 7.9 8.0 8.5 6.9 8.7 7.0 12.3 5.4 3·5 3.6 0.5
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TABLE 2
Correlations Among Converted Naval Academy Standings,
Test Scores, and Quality-Point Ratios
for Second-Year Group, 1948
(N = 74)
1st 2nd
1 2 3 4 5 6 7 8 9 10 11 Yr. Yr.
QPR QPR
I. Completed COUTse .82 .85 .68 .76 .43 .37 .38 ·52 .46 .45 .64 .34
2. Ordnance &Gunnery .82 .78 .60 .46 .24 .20 .19 .42 .28 .25 .48 ·31
3. Marine Engineering .85 .78 ·71 .61 .37 .34 .31 .48 .39 .36 .60 .35
4. Electrical Engineering .68 .60 .71 .64 ·52 .39 .41 .49 .36 .35 .69 .30
5· Mathematics .76 .46 .61 .64 ·55 .46 )+6 .45 .49 .56 .69 .36
6. Math. Achievement Test .43 .24 .37 .52 .55 .56 .48 .43 .57 .58 .69 .22
7· Physics SA Test .37 .20 .34 .39 .46 .56 ·73 ·39 .51 .65 ·55 .19
8. GRE Engineering Test .38 .19 .31 .41 .46 .48 .73 .38 .40 .50 .58 .33
9. Reading Comprehension .52 .4.2 .48 .49 .45 .43 ·39 .38 .56 .52 .54 .24
10. Mathematics Aptitude .46 .28 ·39 .36 .49 .57 .51 .40 .56 .66 .53 .28
lI. Intermediate Math. .45 .25 .36 .35 .56 .58 .65 .50 .52 .66 .62 .23
Mean 58.4 55.9 57.. 6 56.6 58.3 23.5 33.9 34.4 18.6 29.0 17.5 2.0 2.1
Standard Deviation 7.1 8.1 7·9 8.8 6.5 8.4. 6.8 12.4 5.4 3.6 3.6 .43 ·38
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